To minimize hydrolysis of 1•HBF 4 , samples containing 300 µM of 1 and reference base were prepared with dry acetonitrile unless otherwise noted and immediately infused into the electrospray source. The noncovalently bound dimers were then isolated and subjected to CID at normalized collision energies (relative to instrument calibration and m/z) ranging from 18% to 85%. These percentages correspond to excitation voltage amplitudes of 0.00641V to 0.0303V for a 100 m/z ion.
To obtain tandem MS data, 30 µM solutions were prepared and analyzed as above under standard instrument tune conditions. Amino acid deriviatives were prepared by either allowing a sample sufficient time to hydrolyze (ca. 30 minutes) or by addition of deionized water in molar excess.
Proton affinities were calculated using hybrid density functional theory as implemented in Gaussian 03 Version 6.1 Revision D.01. Candidate structures were built using GaussView 3.0 and then submitted for optimization and vibrational frequency calculation at the B3LYP/6-311++G** level. 
SM1
Naphthalen-2-ylmethyl acetate (SM1); CAS # 35480-23-0. Ph 3 P (0.787 g, 3.0 mmol, 1.5 equiv) and 2-napthalenylmethanol (0.475 g, 3.0 mmol, 1.5 equiv) were dissolved in THF (13.4 mL, 0.15 M). Acetic acid (114 µL, 2.0 mmol, 1.0 equiv) was added and the solution was cooled to 0 °C. DIAD (591 µL, 3.0 mmol, 1.5 equiv) dissolved in THF (1 mL) was added dropwise over 5 min via positive pressure cannulation. After 1 h the reaction was quenched with 5 mL sat'd NaHCO 3 , extracted with hexanes (3 x 20 mL), the organics were dried over MgSO 4 , filtered, and concentrated under reduced pressure to an off-white solid. 133.5, 133.4, 133.3, 128.5, 128.1 (2C), 127.9, 127.5 (2C), 126.5, 126.4, 126.1, 66.6, 21.2; IR (neat film, NaCl): 3055, 2953 , 1736 , 1378 , 1364 , 1248 , 1030 128.6, 128.1, 127.9, 127.7, 126.5 (2C), 126.0, 66.7, 44.7, 39.9, 38.4, 33.6, 29.4 
3-(2-hydroxyethyl)cyclopentanol (SM4).
To a slurry of LiAlH 4 (74.3 mg, 1.96 mmol, 4.0 equiv) in THF (4.9 mL, 0.1M) at 0 °C was added ketoester SM3 (138.1 mg, 0.498 mmol, 1.0 equiv) in 1.0 mL THF. The cooling bath was removed and the reaction was stirred for 2.5 h at ambient temperature. The reaction was then cooled to 0 °C and carefully quenched by slow addition of Na 2 SO 4 •10H 2 O. When gas evolution had ceased, the flask was diluted up to 25 mL with EtOAc and stirred vigorously at ambient temperature for 2 h. The fine precipitate was then filtered throught celite, washing with excess EtOAc, and the resulting filtrate was concentrated under reduced pressure to an off-white solid. This residue was purified by flash chromatography (SiO 2 , 2:1 → 1:0 EtOAc-Hex) to afford ~1:1 mixture of diastereomers of 3-(2-hydroxyethyl)cyclopentanol (SM4, 42.6 mg, 0.320 mmol, 65% yield) as a colorless oil. R f = 0.15 (3:1 EtOAc-Hex); 1 H NMR (500 MHz, CD 3 OD): δ 4.26 (anti diastereomer, ddd, J = 5.6, 5.6, 2.9, 2.9 Hz, 0.47H), 4.21 (syn diastereomer, dddd, J = 5.9, 5.9, 5.9, 5.9 Hz, 0.53H), 3.56 (app t, J = 6.8 Hz, 2H), 2.20 (ddd, J = 16.4, 7.8, 7.8 Hz, 0.53H), 2.14 (ddd, J =14.2, 7.6, 7.6 Hz, 0.53H), 1. Following consumption of diol SM4 by TLC (ca. 6 h), the reaction was concentrated under reduced pressure. The resulting slurry was taken up in 10 mL H 2 O, extracted with EtOAc (3 x 25 mL), dried over Na 2 SO 4 , filtered, and concentrated under reduced pressure to afford a crude yellow oil (85.5 mg).
The resulting crude material was dissolved in CH 2 Cl 2 (1.35 mL, 0.5 M), cooled to 0 °C, and MsCl (77.4 µL, 1.0 mmol, 1.5 equiv) and Et 3 N (167 µL, 1.2 mmol, 1.8 equiv) were added sequentially. After 5 min, the reaction was quenched with sat'd aq. NaHCO 3 (1 mL) and diluted up to 10 mL with CH 2 Cl 2 . The biphasic solution was further diluted with sat'd NaHCO 3 (2 mL) and sat'd brine (2 mL), the layers were separated, and the aqueous was extracted with CH 2 Cl 2 (3 x 10 mL 128.1, 127.9, 127.6, 126.5 (2C), 126.0, 66.7, 44.6, 39.7, 38.4, 33 62.2, 62.1, 43.0, 42.7, 40.5, 40.0, 35.8, 35.6, 35.6 3, 68.1, 44.7, 38.5, 37.7, 34.9, 33.4 6,6,7,7-tetramethyl-2-quinuclidonium tetrafluoroborate (7•HBF 4 ). 6,6,7,7-tetramethyl-2-quinuclidone (SM8, 24.9 mg, 0.137 mmol, 1.0 equiv) was dissolved in Et 2 O (1.0 mL, 0.14 M) and HBF 4 in Et 2 O (54 wt% solution, 38 µL, 0.274 mmol, 2.0 equiv) was added in one portion. The reaction was stirred for 30 min and the precipitate was collected by filtration and dried under vacuum to afford 7•HBF 4 (31.6 mg, 0.117 mmol, 86% yield) as a tan solid. HRMS-FAB (m/z): 
